Abstract -Geometry is one of the basic skills to be mastered in Malaysian Mathematics education. However, there is not much information or study on elementary geometry attainment in Malaysia. Therefore, this study aims to review teachers' perspectives on teaching and learning of the geometry topic 'Shapes and Spaces' at primary level. Ten questions such as ''How are the students' performance in learning 'Shapes and Spaces'?''; ''How do you teach rectangle and square?'' were asked and the responses were used to analyze teachers' teaching and learning experiences. This study utilized a qualitative method known as 'phenomenology' and the sample consists of four Malaysian public school teachers. The data were collected by conducting face-to-face semi structured interviews. Findings of this phenomenological study showed that teachers faced difficulties in teaching the skills and knowledge in 'Shapes and Spaces'. Primary mathematics syllabus had evolved to Standard Curriculum for Primary School (KSSR) based on the Malaysia Education Blueprint but teachers seemed unfamiliar with the syllabus especially on the topic of 'Shapes and Spaces'. van Hiele's theory had been cited by researchers worldwide in the learning of geometry but the teachers did not seem to have any idea about the theory. Therefore, refresher course on the geometry theory for Malaysian educators becomes important in order to increase the geometry attainment especially at primary level.
INTRODUCTION
Geometry is one of the basic skills to be taught and mastered in mathematics (NCTM, 2000) . Malaysia's Mathematics curriculum has introduced "Shapes and Spaces" as basic geometry knowledge at the primary level and it is later further emphasized at the secondary level. Nearly forty percent of the forty-two topics in secondary mathematics syllabus comprise of geometry content (Malaysia Ministry of Education, 2010) . Therefore, a firm and concrete base in geometry concepts at primary level is important for the learners before they proceed to secondary school. Schwartz (2008) stated that inadequate school geometry curriculum is the main reason many learners experienced difficulty and unpleasant experience in learning geometry. As a result, they tried to learn it by memorization and did not really understand its concepts. Ideally the learning process should be cumulative and it is imperative children should avoid inadequate learning experience in their early years.
In the Malaysian Primary Mathematics Curriculum, 'Shapes and Spaces' is first introduced in Year 1. It includes the basic features of three-dimensional and two-dimensional shapes. The topic gradually progresses to finding perimeters and areas in the shapes. The composite three-dimensional and two-dimensional shapes will be taught in Year 5 with further practice in Year 6 (Malaysian Ministry of Education, 2012).
It is important to help the learners build basic conceptual understanding in geometry especially at primary level because poor attainment in geometry will discourage them. Several prevailing factors have been identified to explain why learning geometry is difficult. These factors are geometry language, visualization abilities and ineffective instructions (Noraini, 2007) . However, whether these factors apply in elementary level need to be investigated, hence, an understanding of teachers' view and experiences in elementary geometry education is important as it can provide us with information and ideas on how to overcome the problems faced by students.
STATEMENT OF PROBLEMS
According to Noraini (2007) , Malaysian teachers use conventional pedagogy in Mathematics lessons. Teachers usually play the main role in teaching and learning process, while students tend to be passive and are not actively encouraged to develop thinking skills. Furthermore, teachers' priorities are to finish the syllabus and to prepare their students for examinations.
Geometric attainment should be consistent and focus on students' cognitive development, with attention given to their individual differences. Chang (2007) suggested that with sufficient consultancy and guidance, especially on teaching processes and technology-related applications, difficulties encountered by students in learning geometry can be eased across all levels of learning. van Hiele levels of geometry thinking is the famous theory in learning geometry and it identified five different levels in learning geometry which are: Level Visualization, Level Analysis, Level Informal Deduction, Level Deduction and Level Rigor. Many mathematics researchers (including those in Malaysia) have associated the development of geometric understanding with this learning theory. In terms of research, there are many interesting studies using van Hiele's learning theory to investigate the nature and extent of students' level of thinking in learning geometry (Usiskin, 1982; Wu & Ma, 2005a; Ding & Jones, 2006; Noraini, 2007; Abu, Ali & Tan,2012 Education, 2008 Education, & 2010 . Therefore, to understand the teachers' experience and thoughts in teaching and learning geometry at primary level, this study attempted to reveal the phenomenon that occurs in Malaysian primary school environment in the learning of geometry, particularly in 'Shapes and Spaces' in early curriculum. The research questions are:
• What are the primary school teachers' experiences toward the teaching and learning of geometry, particularly in the topic of 'Shapes and Spaces'? • Do primary school teachers implement any theory in the teaching and learning of the topic 'Shapes and Spaces'?
This study relied heavily on teachers as the primary source of data. The data consist of individuals' understanding, experience, and opinion. As there were only a limited number of teachers being interviewed, it is quite difficult to determine if these experiences and thoughts can be generalised to other teachers in Malaysia.
RELATED LITERATURE
In Malaysia, geometry is commonly taught using textbooks, blackboard and occasionally the geometry kits, a tool to show the different types of solids mentioned in the syllabus. However this traditional approach does not seem to help in the learning and attainment of geometry concepts. This concern surfaced recently when it was found that Malaysian students performed poorly in geometry in TIMSS and PISA (Malaysia Ministry of Education, 2013). Since effective pedagogy and instruction in teaching and learning geometry is important to the learners, teachers should apply appropriate learning theory such as van Hiele's theory of geometric thinking. Coupled with advances in computer technology and hands-on activities, there are many opportunities to improve students' attainment in geometry. Hence there is a need to reevaluate teaching and learning of geometry especially at the elementary level.
Jean Piaget was a genetic epistemologist who had described the developmental nature of children's thinking in a variety of domains including space and geometry. He used stages to represented cognitive development that were typically associated with certain ages in a variety of domains. There are sensory motor (infancy), preoperational (early childhood through preschool), concrete operational (childhood to adolescence) and formal operational (early adulthood) (Kevin F. Collis, 1986) . Piaget assumed that these stages of cognitive growth were inevitable based on development of a person's mental structures and they were not linked with or necessarily influenced by instruction (Lehrer, R., Jenkins, M., and Osana, 1998).
On the other hand, Pierre van Hiele and Dina van HieleGeldof were a husband-and-wife team of Dutch Mathematics educators who did research in the late 1950s on thought and concept development in geometry among school children. From their many years of teaching experience, they noticed that their students had difficulties in learning geometry (Mason, 1998) . From their classroom observation, the van Hieles asserted that students pass through several levels of reasoning about geometry concepts. Consequently, the van Hiele Levels of Geometry Thinking was developed. The van Hiele's theory enables us to explain why many students encounter difficulties in their geometry courses. The theory also offers educator a teaching model to apply and practice in order to promote their students' levels of geometry thinking (van Hiele, 1986; Fuys et al., 1988) .
The van Hiele's theory originally posited five sequential and hierarchical discrete levels of geometry thinking (Usiskin, 1982; Senk, 1989) . The levels were Level 0: Recognition (or Visualization), Level 1: Analysis (or Descriptive), Level 2: Informal Deduction (or Theoretical), Level 3: Deduction and Level 4: Rigor. The students are able to progress to the upper thinking levels based on previous basic thinking levels, and a hierarchical structure is observed. Basically it is impossible to adopt these thinking levels (van Hiele, 1986) . However, many relevant researches have proven that teachers experienced difficulty and cannot adapt their geometry teaching by using appropriate method which is equivalent to their students' thinking levels (Mason, 1998; Gutiérrez & Jaime, 1998 ).
When we compare Piaget's theory and van Hiele's theory, one of the most obvious differences between them is that one describes the levels of thinking and the other describes stages of development and this made van Hiele's theory more appropriate to be adapted in learning geometry.
RESEARCH DESIGN
In this study, a qualitative research methodologyphenomenology is used to reveal teachers' teaching experience especially in 'Shapes and Spaces'. According to Sharan (2009) , phenomenology is an empirical research tradition that was designed to answer questions about thinking and learning, phenomenologists are not interested in modern science's efforts to categorize, simplify, and reduce phenomena to abstract laws. It aims to find out ''what is in people's mind'' and "lived experience". (Webb, 1997) . Phenomenology has helped us to understand and analyse what had happened in the current study. It is aligned with our aims which were to find out teachers' view of the teaching and learning process in geometry education in relation to their experiences.
The sample comprised of four primary school teachers in Malaysia. All the four teachers who participated in this study hold an undergraduate degree in education programs. The purpose of the interview was explained to the participant. They were assured that the content and the information provided would be kept strictly confidential.
The data was collected through interview technique. An interview form which consists of ten questions was developed. Opinions from two experts were sought for the validity of the interview questions. Individual interview was carried out and recorded by digital videotape. The conversation was then transcribed and the data was analyzed by using phenomenological approach whereby the interview record is used to identify the meaningful categories or themes from the transcripts.
ANALYSIS AND FINDINGS
This study was carried out face-to-face through semi structured interviews. Each of the participant teachers was asked ten questions. The finding and interpretation of each of these questions which explored teachers' view about the topic of shapes and spaces in geometry attainments at primary school curriculum in Malaysia would be reflected in the categories. The participants are identified by number from one to four which is used to represent them.
The results are categorized into seven themes that consist of "The Malaysian Primary School's 'Shapes and Spaces' Attainments", "Kinds of Tools Used in 'Shapes and Spaces' Teaching", "Approaches in 'Shapes and Spaces' Teaching", "What is Square and Rectangle?", "Students' 'Shapes and Spaces' Attainment with other Subject.", "Students' 'Shapes and Spaces' Attainment with Solving Daily Problem.", and "Geometry Theory to Assist in Teaching and Learning 'Shapes and Spaces'". The descriptions of each of these categories are presented in the following tables.
To the first and second question "How are the students' performance in 'Shapes and Spaces'?" and "Does the performance meet your expectation?" The answers were categorised into: "Basic" (1, 3), "Easy" (1), "Not enough" (1, 2, and 3), "No real evaluation" (3) and "A gap in continuing to secondary level" (2). The excerpts taken are shown in Table 1 .
Through the answers, it was found that the senior teachers who are experienced in integrated curriculum for primary school in year four, five and six felt that the syllabus lacked depth and is too easy to the students. However, there is a category which showed "Enough" (4), with the excerpt:
Standard Curriculum for Primary School (KSSR) is enough for the geometry attainment (4). This implied that Malaysian education has made changes in the new curriculum (KSSR) in order to improve the geometry attainments for primary level, particularly in the topic of 'Shapes and Spaces'. In these questions, three of the participant teachers (1, 2 and 3) in Integrated Curriculum for Primary School system found the attainments insufficient, whilst Teacher (4) who teaches in Standard Curriculum for Primary School system maintained that in her expectations it was enough. In the following question, ''What tools do teacher use in teaching 'Shapes and Spaces'?''; the study shows that in geometry education, primary school teachers do not seem to make use of teaching aids effectively. They tend to refer to the materials around the classroom and there was not much technology or any software being used in teaching and learning geometry. The categories emerged from the data are as follows: "Chalk box" (1,3), "Bottle" (1), "Drawing" (2), "Whiteboard" (3), "Table" (3,4), "Chair" (3), "Power point" (3), "CD" (3) and "3D Model" (2,3,4) ( Table 2) . During the interviews, it was remarkable to observe that the teachers used similar tools during their lessons about geometry concepts. They commonly used classroom furniture, tables and chair as the materials in 'Shapes and Spaces' lessons. Teacher number 2 stated that she used drawing and photocopy as a tool and emphasized that the topic is too easy, so that students just need to practise a lot at this level. Only Teacher number 3 stated that she searched from the Internet to find power point slides which are suitable tools in 'Shapes and Spaces' teaching to her students. This study found that teachers normally teach twodimensional shapes followed by three-dimensional shapes, although curriculum guideline recommended the use of concrete materials surrounding us to introduce the topic in teaching and learning situations. Upon the question "How are 'Shapes and Spaces' taught in your school?" Teachers stated the following category: "2D first then 3D" (1, 2, 3, and 4) as shown in Table 3 . Teach separately, did not said it is a part of another, because there is no link (2) Two squares combine together will be a rectangle for this concept only (3) To the higher level, we will make model, how to build a cube, it is an activity (1) After lesson, I will request students to make a model (4) Compare the similarities and differences of square and rectangle (1,2,3,4) No link (2) No geometry concept (1, 3, 4) We only ask students to show the similarities and differences (2) Basically I tell them what is congruent between square and rectangle and what is the difference between them (1) Because inside the syllabus, there is no link at all (2) About geometry family concept, i never tell the students (3) We didn't tell students in such way (4) It is also remarkable that squares and rectangles are considered easy in teaching perhaps because they have four sides and this makes it easier for the students to learn about their similarities and differences. The study shows that the teachers at primary level did not give the family concept of the quadrilateral to the students, they tend to teach square and rectangle separately and only did the comparison much later. For the question "How do you teach rectangle and square?" and "Do you link the concept of square and rectangle?"; it can be categorized as follows: "Teach them separately" (1,2), "Two squares combine together will become a rectangle" (3,4), "Make model" (1,4), "Compare the similarities and differences of square and rectangle" (1,2,3,4), "No link" (2) and "No geometry family concept" (1, 3, 4) . It is interesting that the participant teachers expected students to know the characteristics of a square, and when two squares are combined, it will become a rectangle and this is the basic knowledge for them to understand the differences between a square and a rectangle (Table 4 ).
The teachers numbered 1, 3 and 4 emphasized that they have higher expectation in 'Shapes and Spaces' attainment for their students for the question "What is the level of attainment in 'Shapes and Spaces' that you expect from your students?". The interviews show that teacher will attempt higher level of 'Shapes and Spaces' attainments for their students to ease them in secondary level later with extra exercises. Only Teacher 2 did not hold higher expectation with respect to the students' 'Shapes and Spaces' attainments. The categories emerged from the data were as follows: "Elite classes" (1), "No higher expectation" (2) and "Higher expectation" (3, 4) as shown in Table 5 . When asked "Which other subject besides Mathematics do you relate with Shapes and Spaces?", teachers number 1 and 3 connected Chinese language subject with content of 'Shapes and Spaces', while teachers number 2 and 3 connected science subject to the topic 'Shapes and Spaces'. It was determined that primary school teachers do relate 'Shapes and Spaces' to other subjects when there is such a relationship. This is found mostly in science subject because it deals with a lot of geometrical objects.
The study shows that teachers do try to relate 'Shapes and Spaces' in solving daily problem during instructions. For the question: "How do you relate 'Shapes and Spaces' problem solving with daily life?", they responded by saying they gave extra exercises to the students to solve problem such as those more likely to be found at home or in school. Only Teacher 4 did not relate geometry problem with daily life situations (Table 6 ). (4) Yes, sometimes I told them at home or in classroom, you want to put something inside a box , you have to calculate the spaces first (1) Like how many bricks are needed to build up a room (2) Like when we enter the library, there are books in square shape and rectangle shape, how do you arrange the book neatly on the book shelf (3) Seldom, not really (4) The teachers usually teach the properties of 'Shapes and Spaces' by emphasizing the characteristics in drawn figures and giving examples from their environment which showed the concept of 'Shapes and Spaces'.
The last question was ''Which theory as you know can assist in learning geometry?" The category that emerged from the interview data is: "No Theory" (1, 2, 3, and 4) ( Table 7) . During the interviews with the teachers, they revealed that while teaching geometric figures, they seldom relate 'Shapes and Spaces' with any of the theory. They also do not know who van Hiele is. No (1,2,3,4) No, I feel that no usage in primary level, we do not learn it before (1) Don't know the theory (2) After graduated from college, everything is forgotten (3) Not really know (4)
CONCLUSIONS
In Malaysia, geometry is formally introduced in the Malaysian mathematics school curriculum from primary level. Students are exposed to 'Shapes and Spaces' in Year 1 until Year 6. However, according to the teachers, syllabus of Integrated Curriculum for Primary School (KBSR) is not enough and too easy to the students. Based on the report of TIMSS and result of evaluation, Malaysia education has made a change in Standard Curriculum for Primary School (KSSR) to improve the geometry attainments at primary level. However, teachers seemed to be not familiar with the knowledge and skill to improve geometry understanding.
In 1998, Clements and Sarama conducted a parallel study to that of Piaget and Inheilder (1958) on forming compositions of geometric figures. The study focused on the developments of children's geometry figurative knowledge through their first physical shapes and mental constructions which involved mental imagery and eventually explicit to mathematical entities, or which was called operative knowledge in which they succeed in rotating the geometric figures in three dimensional forms. This study is parallel to the previous literature in that the common pedagogical instructions are about teachers helping their students in understanding and learning geometric figures by using real life materials to increase their understanding which involved mental imagery. In this study, it is seen that teachers benefit from materials around them, especially those inside the classroom, such as furniture, exercise books, and cupboard, but not much technology or playful stuff were used in teaching geometry.
There is quite a lot of literature on studies which find that instruction assisted by relevant computer programs can benefit students in the development of visual languages and imaginary in children's early ages and they are effective in teaching and learning geometry (Clements 1998; Chang et. al. 2007 ). However, result in this study shows that none of the teachers interviewed mentioned the use of computer or technology support in 'Shapes and Spaces' lessons. This is in spite of the fact that the schools in the sample of the study have internet access and computer labs are available for use by the students.
Teachers cannot adapt their geometry teaching to their students' level (Clements & Sarama, 1998) . In this study, teachers usually introduce two-dimensional objects, followed by three-dimensional figures, however, using concrete materials in real life situation to teach 'Shapes and Spaces' is written in the syllabus as the world is full of three-dimensional shapes. Primary school children's mental level of understanding of geometric figures and geometry characteristics are not consistent and equivalent to their developmental level by age (Clements et al., 2004) . The results obtained in this study are consistent with research conducted by Clements et al. in 2004 . The teachers interviewed expected that their students can easily analyse and interpret geometric figures on a mental level by using imagery. It is interesting that two squares combined to become a rectangle was stated by the participant teachers as characteristics of rectangle, although it is not the exact characteristics of rectangle but this idea has developed and students' understanding in geometric shapes are expected.
Participant teachers related topic of 'Shapes and Spaces' with language teaching and science subject which have geometry topics in it. This study shows that teacher do try to relate geometry in solving daily problem and build the cognitive development or concept understanding in their students. Spatial visualization skills were also developed through the learning sessions but were not all that the teachers attempted to do in relating the topic of 'Shapes and Spaces' in daily life problems One of the most important findings of the study is that the participant teachers do not link any geometry theory or skills in the context of teaching and learning geometry. Although there are model introductions in the Standard Curriculum for Primary School (KSSR) -for example: van Hiele levels of geometry thinking is one of the famous model that introduced in the syllabus. Teachers were not keen to refer to the concept of geometric thinking. This finding is parallel to that of Mason (1998) and Gutiérrez & Jaime (1998) who have stated that teachers cannot adapt their geometry teaching to their students' levels. Similarly, this was also found by Noraini (2007) who suggested that a substantially large proportion of Malaysian primary school children are operating at lower level of van Hiele levels of geometry thinking.
This phenomenon gives rise to several interesting points to answer the research questions. First, the deficiency of knowledge in van Hiele levels of geometry thinking appears to be a major contributing factor to the learning difficulties encountered by learners in Malaysia. Secondly, the deficiency may hold the key that explains why Malaysian lower secondary students performed reasonably well in straightforward questions concerning geometry concepts in TIMSS but not in higher order thinking skills, decision making or integration with other mathematical concepts. Noted that as far as van Hiele levels of thinking is concerned, the higher thinking skills, decision making and integration with other mathematical concepts require the learners to reach Level 4 (Rigor). Thirdly, the finding may raise concern that the instructions did not seem to have acquired the targeted learning outcomes emphasised by mathematics curriculum as they are expected to reach at least Level 2 (Informal Deduction) at the end of the learning sessions. If this concern happens to be true, than we can expect the primary students to be encountering perhaps more serious learning difficulty in geometry at secondary school levels which emphasises learning outcomes that reach higher levels of Level 3 (Deduction) and Level 4 (Rigor).
This research has put forward some opinions and thoughts of primary school teachers about geometry teaching. Although there were only a few teachers involved in this study, teachers should be informed about geometry attainments of primary school students that are parallel to the students' development level. Teachers should be urged to prepare such geometry teaching activities and schedules that students will enjoy and be interested in. Teachers should be made aware of misconceptions and personal development programs should be prepared for this purpose. Teachers should be trained about different methods and techniques used in geometry. Computer programs used in geometry teaching should be presented to teachers and they should be encouraged to this end. Lastly, teachers should be introduced again with the appropriate geometry concept or theory to assist them in geometry attainments. Further studies can be conducted in the future to more participants to answer questions such as 1) What are missing in teaching and learning geometric concepts? 2) Are the teachers sufficiently trained in teaching geometry? and 3) What are the better methods and techniques that can be used in geometry teaching? '' Finally, there is no denying the importance of van Hiele levels of geometry thinking in geometry curriculum, as there are a lot of researches which had pointed to the efficiency of using the theory in teaching and learning geometry, Ministry of Education of Malaysia should perhaps conduct refresher courses for teachers to build their confidence and ability in increasing the attainments of geometry concept especially at the elementary level so that our students can perform better in TIMSS in the near future.
